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Dixy Lee Ray MEMORANDUM

Governor

October 24, 1878

To: Claude Sappington
From: Bill Yake
Re: Pullman STP

Class II Inspection

Introduction:

A Class I] inspection was conducted at the Pullman Sewage Treatment
Plant on September 12-13, 1978. Present were Norm Glenn (DOE, VWater
Quality Management), Claude Sappington (DOE, Eastern Regional Office),
Bi1l Yake and John Bernhardt (DOE, Water and Wastewater Monitoring), Ken
Mosebaugh (U.S. EPA) and George Valentine (plant operator). A receiving
water study was conducted in conjunction with this Class II by John
Bernnardt and Bill Yake. The results of the recejving water study will
be appended to this memorandum.

The Pullman treatment plant is an activated sludge plant with a
design flow of 4.0 MGD. It consists of a single primary and single
secondary clarifier, two aeration basins (only one operates during
summer flow, both basins operate in parallel when Washington State
University is in session), and anaercbic sludge digestion. The plant
has been modifisd to allow step feeding of return activated sludge
(RAS) at three locations along the length of each aeration basin.
Control of the treatment process is maintained by a method using
respiration rates. Respiration rates are determined for aeration
basin influent and effluent mixtures and used to determine RAS rates
and the point at which RAS is returned.

Historical difficulties with the plant include difficulty in
adjusting to the dramatic loading changes associated with the
transient university population and poor chlorine contact chamber
design. Poor contact chamber design resuits in either high residual
chlorine concentrations or the discharge of high fecal coliform
concentrations. This inspection was conducted under stable operating
conditions just prior to the fall influx of students.

Findings and Conciusions:

At the time of the inspection the plant was operating very effi-
ciently with respect to BOD5 and suspended solids removal. The results
reported here and in recent DMR's indicate that under stable loading
conditions this is one of the bast operatad medium-sized secondary
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treatment plants in the state. Much of this success can be credited to
the head operator, George Valentine. The modifications (stepped RAS
feeding) and control scheme might well serve as an interim solution for
other secondary treatment plants experiencing difficulty in meeting
permit Timitations.

Based on the results of the receiving water study the treatment
plant's adverse effects on the biota of the South Fork of the Palouse
River (SFPR) were primarily due to ammonia and chlorine residual. The
impact of these two substances is aggravated by Tow flow conditions
which regularly result in effluent dilution ratios as low as 2:1 to
3:1. Chlorine residuals of approximately 1.5 mg/1 are required to
achieve necessary disinfection. Poor chlorine contact tank design is
largely responsible for poor disinfection efficiency. Chlorine
residuals of 0.2 mg/1 were detected more than a mile downstream of the
discharge. Improved design in the upgrade should allow adequate dis-
infection with chlorine residuals of approximately 0.5 mg/1. Because
of low dilution ratios, dechlorination will be necessary to achieve
receiving water concentrations of less than the criteria level of
0.02 mg/1.

Effluent ammonia-nitrogen concentrations were approximately 15 mg/]
during the inspection. If one assumes that no ammonia were present in
the SFPR above the plant, this effluent concentration would have resulted
in an undisassociated ammonia-nitrogen concentration of 0.06 mg/1 under
the existing conditions (i.e. SFPR upstream flow: 3.41 MGD, plant flow:
2.66 MGD, SFPR downstream pH 7.4, SFPR downstream temperature 18.5°C).
This compares to the criteria level of 0.017 mg NH,-N/1 (0.02 mg NH3/])“
This situation will be discussed more fully in the recommendations
section of the receiving water study; however, it should be noted that
relatively mincr increases in receiving water pH would dramatically
raise the concentration of undisassociated ammonia. The inclusion of
a nitrification mode in the plant upgrade would assure compliance with
the 0.02 mg NH./1 criteria level in all but the worst case conditions
(concurrently Righ receiving water pH and temperature, coupled with
Tow receiving water flow).

The Pullman facility discharges to waterway Segment 16-34-02 (SFPR
and tributaries) which is identified in the five-year strategy as not
meeting state and federal goals for pH, dissolved oxygen, and fecal coli-
form concentrations primarily due to non-point sources. This segment is,
based on frequency and severity of violations, the third worst of 3£
segments in the category. These violations are probably largely du= to
the following factors:

1)  Under summer low flow conditions most of the flow in the SFPR
above the Pullman STP is treated effluent from Moscow, Idaho.

2) Nutrient concentrations are high in this drainage's waters
due to both agricultural runoff and urban effluents (Moscow,
Pullman, and Albion). The extremely eutrophic condition of
these waters is probably, at least in part, responsible for
high pH's and low dissolved oxygen concentraticns.
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3)  High fecal coliform concentrations are probably due to a
combination of sources including a dairy upstream of Pullman,
streamside watering of livestock, storm sewer overflows,
summer regrowth in slow sections of the stream, and possible
septic tank drainfield failures.

Laboratory procedures are discussed in detail in the "Review of
Laboratory Procedures" section of this report, as well as in the attached
"Laboratory Procedures Survey." Procedures were, in general, excellent.
As in earlier BOD. sample splits the Pullman laboratory results are
approximately 20—%5% Tower than other laboratories. Although this is
within an acceptable error range for this test a complete review of
dissolved oxygen measurement techniques by the Taboratory might reveal
the source of the apparent error.

Under the above-mentioned conditions, the Pullman STP has Tittle
direct adverse effect on the stream with respect to pH, dissolved
oxygen and fecal coliforms. Addition of nutrients may accelerate
indirect (eutrophic) effects, and excess chlorine residual and high
ammonia concentrations are probably responsible for toxicity to certain
aquatic organisms. '

WY:ee
cc: Dick Cunningham

Central Files
Files (2)



24 Hour Camposite Sanpler Tnstallations

Sampler Date and Time Iccation
Installed
1. Intluent 9/12/78 - 0915 Between comminutor and Parshall
aliquot - 250 ml1/30 min. flume, same Tocation used by STP.
2. Unchlorinated effluent 9/12/78 - 0940 OQutfall of secondary outfall,
aliquot ~ 250 m1/30 min. same location used by STP.
3. Chlorinated effluent 9/12/78 - 1000 Qutfall of chlorine contact chamber.

aliquot - 250 m1/30 min.

Grap Sarples

Date and Analysis Sarple
Time Location
1. 9/12/78 - 1030 Fecal Coliform & Fecal Strep Outfall to S.F. Palouse River
2. 9/13/78 - 1030 Fecal Coliform Outfall to S.F. Palouse River
2' 9/13/78 ~ 1000 Trace metals Sludge from secondary digester
5.
5.
Flow Measuring Device
1. Type - Parshall flume
2. Dimensions
a. Meets standard criteria /yy/ Yes
/ / ©No Eplain:
b. Accuracy check
Actual Instan. Flow Recordser Reading Recorder Accuracy
(% of inst. flow)
1. 3.88 MGD 4.0 MGD 103.1%
2. 3,70 MGD 4.0 MGD 108.1%
3.
/ X/ 1is within accepted 15% error limitations
/ / is in need of calibration
Field Data
Date and Sarple
Paramater Time ILocation Result
pH, Temp., Cond.  9/12/78 - 0915 Influent See Results

pH, Temp., Cond. 9/12/78 - 0840 Unchlorinated effluent

pH, Temp., Cond.  9/12/78 - 1000 Chlorinated effluent !



Review of Laboratory Procedures and Techniques

Laboratory procedures were reviewed with George Valentine. The
attached "Laboratory Procedure Survey" details BODg and suspended solids
analytical procedures. In general, laboratory procedures appear to be
excellent:

BOD5
1) Incubator apparently has temperature gradient. However, the
present procedure includes determination of test temperature using
water bath located on same shelf as BOD bottles. Because the
thermostat is adjusted to provide 20°C temperature on the incubation
shelf, this problem is probably minimized.

2) A small amount of water is displaced by the D.0. probe when
initial D.0.'s are determined. Presently distilled water is added
to replace displaced water, It was suggested that specially made
rings available from standard scientific supply sources can be
attached to the necks of the bottles to prevent loss of dilution
water.

3) Sample water is not brought to 20°C prior to making dilutions.
Conceivably this could result in false D.0. depletions in effluent
dilutions where substantial volumes of sample would lower the
initial temperature of the dilution. However, tests previously run
by the STP lab indicate this has Tittle, if any, effect on results.
The problem is minimized possibly because of tight BOD bottle caps
and low sample D.0. concentrations.

4)  The 5STP laboratory BOD. results are generally 20-25% lower
than sampie splits with othér Taboratories. This kind of con-
sistent arror is often caused by an error in D.0. determination.
Although the lab's calibration and standardization techniques
were apparently correct, a detailed review of D.0. meter accuracy
and sodium thiosulfate standardization by the lab could reveal
the source of the apparent error.

TSS

1) At Teast 50 ml of sample should be filtered for analysis.
For influent samples this may require duplicate, 25-35 ml
aliquots.

Fecal Coliform

1) Lab uses membrane filter technique, analyses correct.

CIZ Residual

1) Lab uses LaMotte DPD #4 tables, analyses correct.
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The following table is a camparison of laboratory results from 24 hour composita(s)

together with WPDES permit effluent limitations.
this inspection have also been included.

DOE Samplers
DOE Laboratory
Influent Unchlor. Chlor.
Effluent Effluent
?ODS mg/1 136 12 < &
ibs/cay 3020 265 <89
ISS mg/1 190 4 5
Ibs/day 4220 89 110
Total Plant Flow 2.66
AED
COD (mg/1) 329 67 67
pH 7.9% 7.4% 7.4%
. 7.7+F 7.5t 7.5%
Spec. Cond. 610%* 680* 660*
(pmhos/cm) 612+ 575% 593+
Organic—-N (mg/1l) 4,6 - -
NH3~N (mg/1) 14.4 14.6 13.1
N02~N (mg/1) < .02 < 0,02 < 0.02
NOB—N (mg/1) < (.02 < 0.02 < 0.02
O~P04~P (mg/1) 3.2 3.0 3.0
T—PO4~P (mg/1) 5.9 3.7 3.3
Fecal Coliform - - - - 10 est.!
2
(#/100 ml) 10 est.
1%
Chlorine Residual - - - .5
o 2%
(mg/1) 1.6
Total Solids (mg/1) 635 366 368
TNVS (mg/1) I41 284 289
Total Sus. Solids 190 4 5
(mg/1)
TNVSS (mg/1) 54 1 2
Turbidity 72 4 4
Temp. OC 20.2 19.3 19.0

* Field Analysis- grab"<" is "less than" and ">" is "gre

Laboratory analysis of composite
Grab - 9/12/78, 1030
Grab - 9/13/78, 1030

N -

DOE Samplers

Additicnal results pertinent to

Pullman STP Laboratory

Influent
112
2480

171
3750

2.66

o

Unchlor.
Effluent

7.4
165

ater than"
*% QOrder (DE 77-284) Amending NPDES Permit

Chlor.
Effluent

NPDES
(Monthly
average)

TQ %%
3500%*

QO **
4500%%*

6.5 - 8.5

200

0.1-0.5%%



*% Order (DE 77-284) Amending NPDES Permit

Pullman STP Samples
DOE Laboratory
Influent Unchlor.
Effluent
BOD (mg/1) 160 9
1bs/day 3440 194
TSS (mg/1) 122 5
1bs/day 2630 108
Total Plant Flow 2.58
MGD
COD (mg/1) 329 67
pH 7.5 7.8
Spec. Cond, 6473 641
(umhos/cm)
Total Solids (mg/1l 559 380
TNVS (mg/1) 319 308
Total Suspended 122 5
Solids (mg/1)
TNVSS 36 1
* Field Analysis men

is "less

Pullman STP Samples
Pullman STP Laboratory

Influent Unchlor.

Effluent
132 7.9
2840 170
151 9.5
3250 205
2.58
than" and ">" is "greater than"

NPDES
(Monthly
Average)

TJ0%**
3500%%

gO**
4500%%

6.5 - 8.5



pAﬁSHALL FLUME: Puliman

Dimensions & Flow
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